Background: The Neonatal Intensive Care Unit (NICU) can be ethically charged, which can create challenges for health-care workers.
Introduction
Many caregivers have at times felt that they were caring for a patient when it may not have been in the patient's best interests to continue aggressive therapy, and have felt that their ethical and moral principles were confronted. In this study, we call this situation ethical confrontation, which has also been called moral distress in the literature. 1 Although attending physicians and parents are generally intimately involved in the decision-making process, residents and nurses may sometimes feel powerless, having to follow through with care plans and resuscitation decisions even when they do not agree that the best decision has been made. 1 We could find no literature describing the frequency of such ethical confrontations for residents and nurses involved in the care of extremely preterm infants, nor what influences the frequency of such confrontations.
The neonatal intensive care unit is often the site of ethically challenging cases, many of which center around the resuscitation and treatment of the extremely premature infant. The philosophy of caring for such infants differs between physicians, between hospital centers and between physicians working in different countries. 2, 3 Both physicians and nurses routinely underestimate very preterm infants' survival and chances of a good long-term outcome, with nurses being more pessimistic than physicians. 4, 5 The extent of resuscitation is known to be related to these estimates of outcomes. 6, 7 We were unable to find data about residents' opinions on the subject in the literature. When a mother arrives at a tertiary hospital in premature labor, she will often initially see a nurse and a resident before the attending staff in obstetrics or neonatology. Investigating their opinions about extreme prematurity and resuscitation practices is therefore important, rather than focusing solely on the opinions of attending physicians. Indeed, the accuracy of residents' and nurses' knowledge, their opinions regarding resuscitation for extremely premature infants and the frequency with which they experience ethical confrontations can all modify the interaction with the health-care team and the dynamics with the family.
The aims of this study were to determine whether ethical confrontation is frequent for residents and nurses caring for extremely preterm infants and to determine factors associated with ethical confrontation such as age, sex, the fact of having children, experience, religion, center where one works, knowledge of neurological long-term outcome and opinions regarding acceptability of resuscitations at the margins of viability.
We hypothesized that increased knowledge and experience would decrease the frequency of ethical confrontation. We further hypothesized that residents in the four programs of the province would have similar responses and that having children would modify opinions about extremely low birth weight (ELBW) resuscitation.
Methods
Between July and October 2002, an anonymous questionnaire regarding opinions and knowledge related to neonatal resuscitation and neurological outcome at and below 28 weeks was distributed to groups of residents and nurses. All residents in pediatrics and obstetrics in the province of Québec, Canada were surveyed. Four university centers in Québec have a residency program in Obstetrics and Pediatrics: Québec, Sherbrooke, Montréal (Université de Montréal and McGill University). Nurses of the McGill University Health Centre involved in perinatal and neonatal care were also questioned; the three groups being delivery room nurses, nurses working in a maternity hospital neonatal intensive care unit (NICU), NICU nurses working in a Children's hospital.
In Québec, 99% of mothers have prenatal care, over 80% of extremely premature infants are delivered in tertiary centers and receive prenatal betamethasone with approximately 80% of these having time to complete more than 24 h of antenatal steroids. Because of the high rate of early ultrasounds in the Canadian health care, we are generally fairly confident regarding gestational age. The questions in this study are asked in terms of gestational age. The 50th percentile for weight for a male at the following gestational ages are: 600 g at 23 weeks, 750 g at 24 weeks, 800 g at 25 weeks, 900 g at 26 weeks, 1000 g at 27 weeks and 1125 at 28 weeks. The Royal Victoria Hospital is a tertiary care center that has close to 4000 deliveries per year and has a maternity NICU with approximately 400 admissions per year of mostly inborn infants. The Montreal Children's Hospital NICU admits 400 out-born infants per year, with most of the preterm infants admitted being those who needed surgery or home oxygen: they tend to be sicker, have more complex problems and poorer predicted outcomes than at the maternity hospital.
Respondents filled the questionnaires individually during a group activity, for example, teaching for the residents or working shifts for nurses where a maximum number of caretakers could be reached. The first question was a request for consent, and if consent was refused the questionnaire was collected with the others at the end of the period. The first page of the questionnaire comprised demographic information with age, sex, religion, having children or not, residency years or nursing experience.
The questions asked were the following:
Ethical confrontation During your practice, were you confronted with resuscitating/ treating with important support/caring for extreme premature infants against your moral beliefs and values (having no choice to do it as a resident/nurse)?
The possible responses were as follows: always, generally, exceptionally, never.
For analysis, we grouped those who answered the question regarding ethical confrontation as 'always' or 'generally', this is referred to as 'frequent ethical confrontation'.
For the following two questions, we asked the caregivers to assume an AGA infant with average risk profiles.
Threshold of resuscitation for a preterm bradycardic infant
At what gestational age do you think it is reasonable to routinely resuscitate (in the delivery room) an apnoeic infant with bradycardia?
The possible responses were 22, 23, 24, 25, 26, 27 or 28 completed weeks of gestation.
CP prevalence
What is the prevalence of CP in infants born at less than 1000 g when examined at 5 to 8 years of age?
The possible responses were: 10, 15, 25 and 40%.
(CP ranges from 8 to 11% depending on the authors.
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We accepted 10 and 15% as reasonable responses. Therefore, 50% of the answers were considered acceptable).
Center resuscitation practices
We questioned the neonatal directors of all four university centers in Quebec about their resuscitation practice in 2002 and asked their approval for publication.
Statistics
Descriptive statistics were used; w 2 test was used to compare proportions between groups.
Results
Two hundred and seventy-nine questionnaires were completed; there were no refusals of consent.
Residents
One hundred and sixty-four residents completed the questionnaire. Depending on the residency program, 90 to 100% of the residents were available during the study period and 100% of those who received the questionnaire returned it completed. Seventy-five percent of the residents were female, 60% of the residents were in the age range of 25 to 29 years, 57% practiced the same religion and a further 31% were atheist. In center B, 36/37 (97%) of residents had the same primary language, and 87% practiced the same religion. In center C, 27/27 (100%) had the same primary language and 70% practiced the same religion (a further 22% were atheist). Center D was culturally more diverse: 15/43 (35%) had one primary language, 23% another and 77% spoke a variety of other languages, more than five religious groups (and atheist) were represented, none representing more than 40% of the respondents.
Nurses
One hundred and fifteen nurses completed the questionnaire. During the study period, 78 to 90% of the full time nurses were available, depending on the unit, and 100% of nurses who received the questionnaire returned it completed. The number of nurses per unit was as follows: obstetrics: n ¼ 31, inborn NICU: n ¼ 38, outborn NICU: n ¼ 46. The nurses working in the out-born NICU had fewer years in practice, fewer of them had children and they were younger than the other nurses (P<0.05).
Ethical confrontation
Thirty-five percent of nurses and 19% of the residents experienced frequent ethical confrontation. For both groups, ethical confrontation was not associated with religion, level of training or years of practice, sex, age and having children or not.
The proportion of residents who experienced frequent ethical confrontation differed substantially between centers (w 2 , P<0.05, Table 1 ). Thirty-six percent of the pediatric and obstetrics residents at center D frequently experienced ethical confrontation compared with, for example, obstetric residents at centers A, B and C, and pediatric residents at center C, where 0 to 6% of residents had frequent experience of ethical confrontation (P<0.05) ( Table 1) .
A higher proportion of the nurses in the outborn NICU reported frequent ethical confrontation (56%), more than the nurses in either the inborn NICU or the delivery room (22 and 24%) (P<0.05).
Center resuscitation practices and ethical confrontation Center A: Twenty three-and 24-week gestation infants are resuscitated according to parental wishes. In 2002, 60 and 75% of infants were resuscitated in the delivery room at 23 and 24 weeks (data collected routinely by unit). Nineteen percent of residents had frequent ethical confrontations in this center.
Center B: Twenty three-week infants are not offered resuscitation. Twenty-four-week infants are resuscitated according to parental wishes; a majority of the 24-week babies were resuscitated in 2002 according to the unit director (no data available). In this center, 13% of residents had frequent ethical confrontation.
Center C: Twenty three-and 24-week gestation infants are not offered resuscitation.
Center D: Twenty three-and 24-week gestation infants are resuscitated according to parental wishes. In 2002, 75 and 100% of 23-and 24-week infants were resuscitated (data collected by unit).
In center C, where 23-and 24-week infants were not offered resuscitation, 0% of residents reported they were frequently ethically confronted. Fifty-two percent of the residents answered they never were ethically confronted. The proportion of residents with ethical confrontations was significantly less than in all the other centers (P<0.05). In contrast, in center D where most of the 23-and 24-week infants are resuscitated, 31% of the residents experienced frequent ethical confrontation, significantly higher than all the other centers (P<0.05).
Among the nurses, 74 and 46% would not resuscitate a bradycardic premature infant at 24-and 25-week gestation, respectively. Thresholds for resuscitation were much higher for the nurses working in the out-born NICU than the nurses in either the inborn NICU or the delivery room (P<0.05). A higher proportion of nurses unwilling to resuscitate at 24 and 25 weeks reported frequent ethical confrontation (P<0.05).
The proportion of respondents who had experienced frequent ethical confrontation differed according to the gestational age that they reported as their threshold for resuscitation. Of residents reporting that they exceptionally or never experienced ethical 
Abbreviations: CP, cerebral palsy; NICU, neonatal intensive care unit.
Moral distress in NICU A Janvier et al confrontation, significantly fewer were willing to resuscitate; both at 24 and 25 weeks (P<0.05).
Overall, 75 and 44% of residents would not resuscitate a bradycardic premature infant at 24 and 25 weeks, respectively. The threshold for resuscitation differed markedly between centers. The proportion of residents willing to resuscitate a bradycardic infant at 24 weeks ranged from 0 to 43%; at 25 weeks 22 to 75%; at 26 weeks 46 to 88% and at 27 weeks 57 to 95% depending on where the resident was training (P<0.05). More residents believed resuscitation was appropriate at 24 and 25 weeks in center D, where the largest proportion of preterm infants (<25 weeks) were resuscitated (P<0.05). Fewer pediatric residents in center C (where resuscitation is not offered at 23 and 24 weeks) believed it appropriate to resuscitate a bradycardic premature infant at each gestational age (P<0.01).
The proportion of residents willing to resuscitate a bradycardic preterm infant at each week of gestation weeks did not significantly change with year of training, age, religion and having children or not. Twenty-seven percent of pediatric and 34% of obstetric residents expressed a resuscitation threshold of 27 weeks or later.
Residents who incorrectly thought CP rates were 25% or more were less likely to report frequent ethical confrontations (P<0.05) ( Table 1) . On the other hand, nurses who incorrectly thought CP rates were high were more likely to report frequent ethical confrontations (P<0.05) ( Table 1) .
Residents and nurses were not well informed about CP rates in ELBW infants (Table 1) . Fifty-three percent of residents significantly overestimated the prevalence of CP in ELBW survivors. In one center, 38% of residents thought the CP rate was 40%; in another center only 17% of the pediatrics residents answered 10 or 15% ( Table 1 ). The accuracy of the response did not increase with training, the only variable that was significantly different between those with accurate or inaccurate responses was center of training (P<0.05). Inaccurate beliefs about CP prognosis were correlated with higher thresholds for resuscitation (P<0.05).
Using multiple logistic regression to examine the responses of residents, and entering center of training as independent variables, incorrect answers regarding CP prevalence and threshold for resuscitation (by week of gestation), only center of training was a significant predictor of ethical confrontation (P<0.001). Further analysis within each center of training demonstrated that threshold for resuscitation (greater than or less than 25 weeks gestation) was associated with ethical confrontation (P<0.05) in centers A, B and D, but not in center C.
Among nurses, years of experience, work unit, incorrect answers regarding CP prevalence and threshold for resuscitation were also examined in a multiple logistic regression. Work unit and incorrect answers regarding CP prevalence were both independently associated with ethical confrontation, (P<0.01).
Conclusion
Although there are case studies 11 and published observations describing ethical confrontation 12, 13 or moral distress in nurses in perinatal practice, there have been no previous studies describing the frequency or associated factors of ethical confrontation in residents and nurses treating high-risk preterm infants. We have demonstrated that a substantial proportion of these health-care providers frequently have such experiences. Furthermore, we have confirmed that a substantial number of residents and nurses caring for such infants are not well informed about their outcomes and many would not resuscitate infants even at 26 and 27 weeks gestation who have high potential for good outcomes.
14 Clearly, CP is not the only long-term disability of the former preterm infant. Developmental delay, learning disabilities, hearing loss, etc. occur with an elevated frequency among these children. The question focused on CP because it is consistently and clearly reported and is relatively stable among studies. [2] [3] [4] We felt that this made it a better indicator of knowledge than other, probably more important, aspects of impairment in these infants.
Residents with a threshold for resuscitation at a later gestational age were less well informed about the outcomes and have also experienced less frequent ethical confrontation. Also among residents, ethical confrontation differed substantially between residency programs. The centers that were less likely to offer intensive care to very preterm infants were the centers where residents were most likely to underestimate the likelihood of a good outcome and the same centers where there were less frequent reports of ethical confrontation. These centers were also more culturally homogeneous, with a much greater proportion of the residents speaking the same language at home and reporting the same religious affiliation. In Quebec, all the neonatologists are active academics and are presumably teaching the residents the same information regarding outcomes, but the residents' attitude toward the extremely immature infant appears to be affected by the culture of their training center. Residents who have not participated in caring for a 23-or a 24-week infant during their training may believe that the outcomes are so bad that resuscitation is not indicated. This is also consistent with the fact that residents who incorrectly thought that CP rates were 25% or more were less likely to have ethical confrontations. We hypothesize that the residents who have rarely seen extremely immature babies resuscitated are more likely to assume a bad outcome in all such infants; in not treating 23-or 24-week infants, or seeing fewer of them, a resident will experience fewer deaths in the NICU and less complications and thus may well experience moral distress less frequently. In center D, where 36% of residents experienced frequent ethical confrontation, there is also more cultural diversity. Because religion and cultural background can affect health decisions, values and resuscitation decisions, having more diversity, may increase tensions between health-care workers who may have differing opinions regarding the same case.
The situation seems to be different among nurses. Only nurses in one university health center answered the questionnaire: we therefore have no information about nurses from different university centers across the province of Quebec and cannot compare their opinions as we did with the resident population. On the other hand, we can compare the answers from nurses in obstetrics and neonatology in two different hospitals in the same university center. Nurses who are not well informed about CP rates will have a higher threshold for neonatal resuscitation, which is similar to the finding among the residents. In contrast, they report more frequent ethical confrontation. Fifty-six percent of the outborn NICU nurses reported frequent ethical confrontation, and 93% gave inaccurate answers to the question about CP rates. These nurses' experience of premature babies is very largely those needing surgery or specialized care in the children's hospital, therefore when they treat very immature infants they generally see more complications than the maternity hospital nurses. The incidence of complications seen by nurses probably has potent effects on their views on resuscitation of such infants, their knowledge of outcomes and their experience of ethical confrontation. We hypothesize that the more the major complications are seen, the more nurses have a false impression of bad outcomes in all extremely preterm infants, which leads to a higher threshold for neonatal resuscitation. Nurses who experience more complications and surgeries in extremely immature infants report more ethical confrontation, presumably because they are taking care of sicker babies where there are more frequently questions about the appropriateness of continuing care.
We did not ask the residents and nurses about the specific circumstances of their ethical confrontations. This should be further investigated. It would seem self-evident that improving the knowledge base of the residents and nurses with regard to longterm outcomes of the extremely preterm infant would likely reduce some unnecessary confrontations. However, among residents, this study does not suggest that improving knowledge will decrease overall ethical confrontations; in fact, the contrary appears to be the case. Explicit review of the likely outcome of the individual immature infant and review of reliable evidence regarding quality of life of survivors 15 should also help to put treatment options in perspective.
The manner in which we asked the question regarding ethical confrontation was based on our own experience that the majority of difficult issues in the NICU arose when the families wished to continue care, but members of the NICU team felt it was inappropriate. This experience is consistent with recent published data from a medical intensive care unit where nurses were far more likely to experience moral distress in situations of what they felt was 'over-aggressive' care rather than situations of undertreatment. 16 A recent study in a pediatric context 17 also found that about 20 times as many nurses, 15 times as many house officers and 10 times as many attending physicians agreed with the statement, 'Sometimes I feel we are saving children who should not be saved,' as agreed with the statement, 'Sometimes I feel we give up on children too soon'. However, if a respondent had frequent ethical concerns about failure to treat an infant in the NICU, they may not have responded that they had frequent confrontation. This is a limitation of this questionnaire and the contrary experience should be explored in future studies. In a questionnaire study, there will always be concerns about whether the respondents had understood the questions in the same way as the investigators. Preliminary drafts of this questionnaire had been felt to be easy to understand when tested on some local respondents.
Is it normal to feel ethically confronted, and should we try to reduce ethical confrontation? As noted above, there has been little prior investigation of the ethical stresses experienced by caretakers in perinatology. Studies examining ethics, prematurity and resuscitation have generally focused on parental decisions and physicians' knowledge, opinions and values, but not on ethical confrontation as such. In other fields also, the frequency with which health-care workers and trainees experience ethical confrontations are unclear. 16, 18 Medical and nursing training and practice are often difficult, residents or nurses may also participate in procedures or resuscitations about which they have major reservations in other domains of practice. For example, ethical confrontations may be experienced by residents and nurses in the setting of performing liver transplantation in alcoholic patients, bariatric surgery, aesthetic surgery, prolonged and aggressive therapy after multiple relapses in oncology patients, intensive resuscitation of elderly patients with poor functioning, etc. In our health-care center, residents and nurses in obstetrics are not compelled to participate in pregnancy terminations if they do not wish to, but this limited right of non-participation is not extended to other areas of practice. The management of a health-care system would become impossible if every health-care trainee or practitioner was permitted to examine each case closely before deciding whether to participate in the care of the patient. Instead, we have to have a team approach, trusting that those most intimately involved are trying to make the best decisions based on the most complete understanding of the clinical situation and the desires of the patients (or their parents). This is essential in order that the system can function. This is bound to lead to situations where ethical confrontations occur, as part of a team providing care about which each member has their own ethical opinions regarding health, treatment options, autonomy and the value placed on life. Thus, eliminating ethical confrontations may be neither possible nor even desirable. Our data did not address whether nurses or residents would prefer to be able to withdraw from giving care in a greater proportion of cases. Ethical dilemmas such as these may lead to some of the symptoms of burn-out. 19 We speculate that further investigation of these issues, and finding ways to support staff who are affected, 20 may help to reduce staff turnover and improve staff satisfaction even if ethical confrontation cannot be avoided.
Our data are consistent with an interpretation that ethical confrontations are more frequent in societies that are more pluralist and multicultural. Thus, populations that are more homogeneous in their beliefs may have more infrequent experience of ethical confrontation; our results showed that in centers B and C, with the least cultural variability as determined by the limited demographic information we collected, there were the least frequent reports of ethical confrontation. This may reflect less variability in value systems, but does not necessarily mean that the practices are more ethically appropriate.
Our study also showed that residents and nurses who are inaccurately pessimistic regarding outcomes rates had a higher threshold for resuscitation. This was also previously shown in a study examining the understandings and practices of pediatricians. 7 In contrast with previous work, we did not find the nurses to be less interventionist than physicians, although that previous study questioned attending staff rather than residents. 6 Although resuscitation and treatment of infants at extremely low gestational age is fraught with controversy and divergent opinions have been expressed, there has been little prior investigation of how groups of trainees and nurses are affected by the situation.
In summary, we wished to investigate the ethical experiences of nurses and residents involved in neonatal care because ethical confrontations can affect the morale of the health-care team and interfere with the provision of high-quality care. Further studies will be required to find ways to equip trainees and health-care workers with the tools to examine these confrontations, to learn from these difficult situations and thus to profit from them.
